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(54) DECODING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem of a 
conventional decoding circuit that has sometimes selected 
an erroneous path when the C/N is small because the 
conventional decoding circuit provides a constant metric 
independently of the C/N since the metric of decoded 
information depends on the quantity of the C/N. 
SOLUTION: The C/N of a signal whose received amplitude 
is corrected is measured and a value axmb that results 
from multiplying a correction value (a) with a branch metric 
mb is used for a new branch metric, and when the C/N is 
low, a contribution rate of the branch metric to a state 
metric is decreased and a weight is provided to a past state 
metric to select a path. 
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^^m'o V y s/^(r^sijt=n<D)K^ h y 

m;^Jitc/Nco<E;4sm 1 ©fi^^»CNi J; D :*:tv>»^(ct4. 
iliaRp* by s/^mb^^OSS^EffiL. 

fcttmb/mb^^^ept h y S'i'mbi: 

it. fiftiagfp* > y s'^'mbjc, MlEft-§-m;'3*fSi^®;^it 
•yi'^tLxm^■r^zt%:>l^mt'r^>'iM^■ 
[1^1] 

m s ibf ij#*ijisiiHiKi- J; o r mmm^ ^ titcm^nm^ 



mma^hmt^^mm^ftfj (c+n) i„3t«r**5ms 
itft^m;^ (c+N) fitrSB¥*ai>t«m;^N^,„to 

ft 5C/NH-»|HlK t Sr^-f 5 r t 1 
!S. 

MIS g »)?iJ#*J«!li]KI^ J; o TStsttE $ ttfcffi-^cog 

m^mw-m^m^x-Dxgmw-i^^titcmtmmi^mm 

(C+N) i„VV" Ui=+xq2) /AGAIN^*ft5IPINFSmm 

mummmjEvtcis^-(Dm^^^xii)^bmuf^ 1 ©^u 
mm 1 <^js^ssds«ic Lfcffloife*fffisr*ft5m 1 <om 
mm 1 oite*fffiiHiiisi5*ftfciteJ*tt^^aaD^i-.5^ 1 
mm 1 w^assro^s Ltcmom^^^s' h rt ©spj^ii 

tr^ftSi^lwl^aLlPlKi:, 

1 ©7 s/^W;/3Sr g^-rsH 1 <^ i^lHlK t , 
ffrlEglli?iJ#S!l»lHlK{ci: oTS*i«E Lfcft^OittSE 

fidq ^ 2 ©M^gg t . 

mm 2 Ufcffi©if6*H6^*ft 5^ 2 ©Kfe 
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KB2©3p^rt8|5iK®W:*ffit. ailifiJ#Sijai|H]KwfiJ 

Rll3©B^^|HlK©a:^)ffit. flfrlE^ 1 05p;^tSlH]K© 

m^m tot ©itsr** 5^4 oefe^Ess t%:m^. 

[0 0 0 1 1 
[0002] 

(0 0 0 3] »cJ::Ell OSr^to-c. @9»cS^Lfc«-^ll 

o^^TlftSJ1-5o Ell 0(4A;^1f#^^J<w«^S!)f^^Ift 



[0004] ^M(r>m\t=nlz^(ii>^Vtm (Soo, 
Sio. Soi. Sii©4tfeffi) m;^©4^^«ilc(Rj(t 
TS5iB!$n5'5rffi<4©^<;^dS4:4i:&5, UtI^L., 
^>^^•;^©^^ffi^ h y s/^' (^^Jt=n-1) left/ VV-yi' 

, CtL5r*mo^^Jt=L (E 1 0 r-|4L=7) *-C 

[0 0 0 5] s 1 1 i:moxy<:^<r)m^i^m-ri>. m 

1 1 ttft#«;^*r3«»m^tt (£il|s*, c/Nfc»1-«) as 

=n(CjoV>r, 'ft#C{C$i^N*5«n*:>o-C-T?t5S«^C+N 
■(t#Cffi(|©BiSiJ;S28 (Jg|^ (xO, xl) ) {CM 

•f s^^pf h y s'^'mb (0) ?ffis'j^29 mm (-xO, -X 

1) ) KM-r^^:^ hVy^uh (1) ^Sr#x.. 9:©^*Jt= 
n+l-C»4, "t=n-C©4^^Soo©<^fip' h y y^" + "^^^ 
h y S'j^'mb (0) " "t=n-C©4^ffiSoi©<^ffiy h V 
y^" + "fty h y y ^fmb (1) " ©i[©/^^t^^*©/^:^ 

[0 0 0 6] 

by y^STflMH-Tv^s. t!j>uifa©?t*>e)U$ 

v>54c;Si*s$>ofc, 2|s:^M©i«Jtt, ±E©^i:;!§;«:l!S5* 

c/N^s/J^$^^^lcl4. tt> h y y^coi^m^ h y 
ffi:m^^xy<^mii:n^\ c/N*5/J^$v^^&^^ctjEL 

[0 0 0 7] 
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[0 0 0 81 BP*>, *5IM©iS#iI8Stt. itSaEtraSEft 
N«r*»SC/Ntt-|?[5I!SSrWU, *»fcftf-myj»$t^« 

;(3^tc/N/iS0T^co^li^)/J^$^^»-a•lil^, ^^hv -yi' 

-#ev^firo<^®/ hy y^'$r^SiJt=nr'0*t^»9/< 
£t±©S») , c/NH-iLgisi-J;o-c**P>ixfc^t-^m;^ 

m2] 



(l- 



1 



) 



(CNrCNo) 



xcan+ 1 - 



" CNi' 



(00091 r Ofc«)*lilW(D«#lHl8S©C/Nth»ISI5 

mmmn^bm^^ma^mti (c+n) 



J;o-c**e>nfcmS««#«;^j (C+N) i^^t. 5p 
iiil?S;^JtC/NS:**SC/Ntfa£|eI8Si*^-t-'5, 

^aSic J: o -t P,Hfc¥*5ffini_,,, t n^-«ve* S * 

Ap»i-6i^*^¥©i:. smmi^^m{ci.^x^msa 

sstt, s^!lflJ»®J^BlH]^Sl:lJ;oTS^®^liE$^^fc^t■^<o 
ntnitii^b. mm^iem^njj (c+w) i„vv" (xi^+x 

q^) /AGAINS:*ft5l»I^Smft#«AtflHHllSiSr*i- 

10 0 1 01 *«Mwa-^[HlKtt. iSSf^PRW 

ftiJ^HgSi, gt!)fiJ#SiJffll[flIS§lcioT«*@ttiELfcfS 
■§-ol^ffifie5>xi;!i^f,m 1 O^iJttdiSrittSiJ-rs^ 1 cost 
giJSt. S*i«jELfc«-§-<D|^«^5>xid»C5»l©»SiJ 

**5Bl<^K?»lHlKi:. ff^K's' h^irlJ:. Slco^ 
ttl;^«rS^-t-5mi®S*[HlgSt, iS*J#*J®ilHlKtc 

^^xqt)^ 6^2 (Dmmdq ^ ja»-r s n 2 t , 

« 2 ©«|Hgdi«Jf tfctt©i(6*flS«:*»5SB 2 

•^■5m2(o^a^t. m2<Dmm?^(D^mvtzmo)m& 

ITS' hri:(05F*Sfi^^*!)e||2m#lH]Ki:, Ffite' 
mi®i«!Hl8Srottl;^fiSim20i*lHlKotb;(3M 

Sr^Sii'y K-t--5m2©'>7 M^i?;^^i. B2 
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ommt. a»^lJ»»J«lHIgs©flJ^8■AGAINt<DJt^r* 



[0011] 

h y 5'^'mb(C)J:(^S;(l)T--^Kie>*T-^)ffiE#.^a 

[SiC3l 



1 

a' 



: CNi<C/N 

: CNoSC/NSCNi 

C/N<CNo 



Qlbiau 



(0 0 121 sxT. :^mm(o-^mmimi\c^'or^^ 
Ei-c&s. ittS{tffi^t?fc^)ii:s5^P!^ffi^©iiftfig 

ii:SfS5>XQ©A;'3ffl^-, 3ttS»)fiJ#$iJ»lH]S5. 5l4m-^ 

[0 0 1 31 HKCdoV^T. g!iJflJ^§S^J^&lH]K3f4, A 
5p*9$f#m;^)tf»Iili^56tmSftff#S;^H-»lH] 

C/NtHtlllK58t-^;tS. Bl^S««#«;^tfJHlK57 

(c+N) i„st***> c/NH-^iHiK58icJ^x.5, c/mn 

iHlKSBW:. A;^$i^fcP^^^^«* (c+N) j„3ti: 
^i^m^^ntlK^^tOit (c+N) i„3t/N.,^d>bC/NSr* 

[0 0 141 «^5S5(cj±, »J{i, gtl)fiJ#SiJi»[H]K3>i» 

v^s, «■^5tt^(l)-e.^^Lfct^lL?r^T^^. ^^pt h y s' 

iS^7Sr^U-CW;*$*LS. roi 5K:UTC/NAS/h$v> 

[0015] mi -^m^^tcw-i^^^=§-nti^M\3\^56<o- 

H-»liIK56©-3li6St«J©«^Sr^-r:/n y ^ 0-cfo5. 
SOItffiKSUIidi^lnS. 31itiaS>Jltdq^l$. SOjrSmi^ 
32^33(«l&^|tiaK. 34j:35»:Sgi«, 53j:54tt 



^aciHlgS, 36i:37l49 5'f-. 38i:39l4i^[5]K, 42I4SP 
©[Hiss. 44»4¥;&ffi[i]^, 55»4^aicM±^gi5. 61i:62 

fflU£^;^^'61tJ)n©$59ta-P>«i), ^aS35tt*iai^ 

[0 0 161 I§!2{j:*5V^T, lt]giJttdi^fi£S630{4it!8iJtt 
diSr*^L.«SE|g50roS©A;^fflllSa^lC-^^5. 

3S^ISiKft-§-co l^ffifig^jxi *5ig(^§i50©*n» A;ti«^ fill 

W«Sfll*roiSS!fie^>XQ«5«j|L«5i<DjnjSA;^SS^fi!li;:-^ 

diSr«||LU, Stf^fiK5>ni (ni=XI-di) ^mt)U 

mm^bmmAni:m»L. m^^^iL^q (nq=xQ-d 

q) ^mtiu mMm^m^ic-^K.^, ite»ffi[Hiis§32«; 
m^fSi^om'&^^niomMm i ni i sr**, m«S34 

^nqOmMm I nq | |gaS§35lCJ^^S, 

[0 0 171 m^^^i:\M.^f&^b\co\,^x. ^ 

[0 0 1 81 BP*>, ite*f«tlHlK32i:33{4. $t$fiK5^nit 
nq<DiieMfi|ni|t|nq|Sr*n^nW;^U »aS34t35 

(2) -e^1-^afini_»„^.ij 

l»4] 



-S- 



Jk*oM= (|nio|+|nixl+ +|niM.i|) 



nq.total= (|n<^l + |nqi| + ' 



[0 0 19] SaSttiif^^'DS'^fcuc (Hz) T'Slf^ 
U i«i«^^SrMlHl»ai-5(0jCM/fcuc (sec) 



•+|n,„.i|) 



} 



•*(2) 



'q-total 



ni^= (|nio|- 
nt<vB= (|nqo| + |nqi|- 



+ |ni,|+ + |niH.i|) /M 

^ «(3) 

| + |n,i|+ + lnqH.i|) /M J 



10 0 2 0] S|IS340m:^tt^»(HlgS53lC-^X.PjH, 
^«S35(Oai;'3(4^^[HlK54{c#;t5jn5. BS;mie]K53 

^m^mSt39ttCifl^iX^^io g^lHlK38i:39 
tt. 7y5"36t37(Ottl;'3?rg^L, ni_„^/ 

i-«v/+n<,-«v8^^W^ ¥;^1filHl?S44(C^x5« 
[0021] W-^if&m&Wi. i[DS[aIK420ttl;tlni_^^g 

''+n,-«.vB*® 9 , a:(4) i;: J; o •c¥*9*t?f S 
ai;^«g^73Sr^L-CW;^i- 5. 

[ic6] 

NavaWfWgi+nQ^vBa S(4) 

[00 2 2] 1 X'm\'^tzmm^mm^mt)f\-wm&57 

ro-|ll£«fiJSrll3{Cj;oTgil^t-'5, ll3ttP^g«ffi 

hZo 46t47tt->'7 M^i^;^^. 40i:41(ig^[Hli^. 43 
I4JD»IhI?S. 45(*5p;^«[H]SS. 48tt^»lHlK, 52ttSSj 
flJ#®J»lHl«&<^*lJ#-e&5. ¥*9^#S;:^tf^lilK56(D 

^WK^mmt. m=^^^^m^m-ti>(o\z»/fci.K (s 
ec) o^md5>ei^!i^5(o-c, znt^^ s.yif't^ti't^ 

fc*. S*i«lELfc«f-OS(@«Sxi, xq«rMtr.x h->7 
V-f^i^y Y l-'J^^ietAl^, Wit^if a s/t^fcLK (H 
z) -Cliif^^-lirS. 
[0 0 2 3] ij^|HlK40[i->7 hUi?J^46(Dffl;^^S^ 
LT. S^fii[xi2^iOS|5]8S43lr-^x5, *fcS*lHlK4 
IHi'^ hUi;>;^47©|il;/3*g^LT, aSffixq^SrJD^ 
[HlK43lc^x. 5o SP»liIK43(4 i ^08840 t41<0ffl;^j Sr 
i)n»L.. J[l»fixi2+xq2?riP¥;^«(Hl!^45(r-^x.5, ¥ 
*ffilHlK45J4apgL|H]K43cOW;?j (xi^+xq^) (O^p^^tSSr 
IRD. (xiW) SrW;^j-t-S. Ks»|biK4 

8\t^i-:^^m^A5(Dmti-f (xi^W) ^ii)*ij#$imiH] 

8Sro^fJ#AGAIN-Cil]t). SiJofcilSrS^S«fi-^«;0 (c 
+N) insti:^*. BP'^- 



•|nqH-i|) 

(C+N) i„3t=V" (xi^'+xq^) /AGAIN 

^'txq^') «r S »lflJ#©J»[HlK3©flJ»AGAIN-eSiJ 5 © tt. 
i i!)?lJ#SiJ«llHl!^3-e§:ftS<@«;JSflJ#AGAINf& $ tuTV ^ 

[0024] El 1 ■vm^^tzc/mfW-^^<r)-mMm^m 
-e&s. l^at|HiK4 9{4ms«fS-^fl;;^) (c+n) i„3^ 

=/■ (xiW) /AGAINS:¥«aSl^m;^(N,,,=V" (n^....^ 
+n^-»v/) . «-^m**f!!t»«;'3JtC/NSrtti;^-r 

5o BP*>, 

C/N= (C+N) i„et/N_^e= (V (xi^+xq^) /AGAIN) /V" 



(«!-, 



[002 5] :^mm<r)'^^-m^<omi^^^ 5 5 

«a|<^ibfp:Jr^5 v^Sr^fS-C&So ±j!E©I1I4©J;5 

*N^ve^**^ * LTP^Sftft^m;'! (C+N) i„3^i: 
©it-S^e>**e>ti5, i:i'5;4S¥*S!;«»«;/3N„,e«^ 3« 

«'fie5>oS^ffl*^e>*»fc¥i&liW«;^N,vett. y-y^ 

UT^*!|t=n-lWlB^S«^t^«;*3 (C+N) ^^^^mmM 
=n-lco#C/N?r**Sri:^srt5, (5 SiW^!g^>(0 

[002 6] *^?q<7)ffi-i-[HlK(0*Kp« [•Vyi' (Dmmc 
o^^Tl9,M•tSo 0ilx«^^Jt=n{c*3v^T, (xO, 

xl) H:3t»N*SJPt)-ofcS{t;ac+N<0. ^#Cffll©SagiJ;S2 
8 (xO, xl) hPs'i'iBb (0) ?SSiJ;^29 

(-xO, -xl) hVy^mh (1) $r#x, 

<0^»=n+l-e«, "i^^gSoo^i^lip' by S'^' (t= 
n) " +iDb (0) t. "^ffiSoi^ttlSp' by (t= 

n) " +mb (1) Clffiro/^$^^::&<o/^;^*5m^?^^, sbiJls 
[0 0 2 7] C/NoSv^^;lJ;5g^tAw®^^^S^IiI6^cJ; 
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C/N©*!/ ^IC X i>^iSj^<omi^i^i-mX'hi>, CNi <c/ 
N®4i^ (Ia6(a)#fl8) , S^f;SC+NdS#^E-r5««l4 
agiJ;^t2803S«^ (Ig!6(a)<0!^i|||fB) "Cfc*), 

# $ i o r S:ft-^c*5|g 1 ^|5gd^ b^m-rz ^titti 
^\ 4felc ''^^<iSoo<^<^iffip< hVy^" (0) 
"ttjeso^ro^iffi^ h V yif -hnb (1) 

■C«iE«»a=lt-f5, mJ;9ttp< h!> 3'^'ttaXmb=m 

X«, SiS'J;iS28 (+1. +1) > ^f-^=7"2, $l»N=(V"2)/3 

CNi=(V2)/ ((V2)/3) 

=3 (*M) =20Xlogio3=9.54±?10 (dB) 

[0 0 2 8] C/N<CNoCD#^ (Il6(b)#fl8) , S^t;^CC 
+N;55#ft-r 6 (b) n^nm-rzi) •? , SSt^N©^ 

fr $ »c J; o -cSm^fe^sB 1 ^mi)>h^mrr?> i t 

5o Sfet- "<^^Soo©«ffi^ hy y^" +mb (0) 

"<^ffiSoi«i^^^ hyy^-" +mb (1) <o«(D/h$t^;i^ 
mb (0) fciDb (1) (C«EISifca=l/inb^,^i»ltr. 

hy 5/^'° +iiib (0) "<^ffiSoiO<^ffip< h y + 

mb (1) ©«t©/h$v>;Nr©/<;i^Sra#^i-5. o*t)ft^ 

h y s'^'<o^±iit(±nib„^-Cfe5/ii^b. •(S(c;K^ h y s/ 
^'<Dfii*Sinb„^,-CfeoTt), mb^-CtJoT^Swi-C, 
ftp* h y s/^'»ttSrUc-f5Ct:45-Ct5„ . 
[0 0 2 91 roa;5^::Lr^tl£^T<c#jE$^^fctty 



hy s/^'cottiOfc. ja*03<^<epf by y 

^OS^*^f 5o C3|x.«®]8'J-fii28 (+1. +1) . '(t-tC=V" 
CNo= (V2) /I 

=V"2 (Xtt) =20Xlogio (>r2) =3.01^53 (dB) 

[0 0 3 01 CNo<C/N<CNi04|-& (0 6 (c)#fla) tt, 
S«;SC<N*s#«-t-5«««:@ 6 (c)<o^l|«Bfc •> , Stfi^ 
N(D;*:# $ i o rSftj«kA5^ i lfelS>!i» e>^Ki-f 5 r. t 
tt*v\ afeic "^^ffiSooOt^ji^ hy 5'^'" +inb (0) 

"*^liSoiW^*ffi^ hy -yi'" -Hnb (1) (D<itO/h$ 

v^:^r</5^■<J^^|.^^^gy h y y ^' t tTS«^-tixl5J§.v\ L 
LCNi <C/NcD^-g-tCJt'<. S{t^C+NttSaSiJ,iS28;6^ e> 

■5. mSrKCfcfel^^Kp* h y 3/j!'©ttnib{::ME#aa= 
a' (l/iiib^,<a' <1) tt;^ h y yjS'OfiiSr/h 

5rtT5o STICKS h y -y^'cDttlEBI^^^-f, |117f4 
*^M<oa-^[aIK»C/N<DffliMJE^iCat<OM«co-|| 
li0!IS-«i-|a-C3i)5. atttt. C/NOTtt. i(Ktt;6S«iE« 
ma-e*>5„ CN<C/N„©#g-ilffiE#fCa=l/mb^. C/Nq 
gCNSC/Nirom-a-(4M]E«ma=a' , fcfc'L, a' (4C/N 
©B3»T\ )!>CO^(5)it-S. 
[|iC7l 



(1- 



) 



(1- 



mbmu 



[0 0 3 1] m\t>^^m(D'^^^^(DmtmjE^»a 

v^r^^5. 3«:gl!i?iJ#SfJffli|piK. 5«:«#«. SOIiSIUSiJ 
ffidi^^SB. 31l^m>Jffidq^^^. 32^33(li^M{S(l 
BSx 34i35ttSa*niCSS> 36t37li7-;/^, 38~4H±g 
^iHlKx 42i:43fiAP»lHlKx 44i:45li5pj^ffilfiiK. 46 i 
AmiyyYu^J:^9. 48t49ttMJi[|5I|g, 50i:51tt«^ 

[0032] 08 ^^:*3^^■c, nm^Ym\mmm\m^ 



(1-^) 

CNi ' 

m;^itf^iHiK56fi«iiittE \^itm^(r>m.mm^h^mm. 

♦ifflELfcft#(oS«ffi;5-e»^Sfifi#tt;^ (C+N) 
i„^^Sr^J?)S<. C/NH-»IilK58liP^Sftft^S;^; (c+ 

N) i„„t¥*S*l««;^N,,e't»tt (C+N) i„3t/Nave*^ 

e)«^m;^J*f*t*ffc^JtC/N«r*«)S. «^S5H:a:(l) 

C/Ni45ffi;V^Jl-g•, hy S/^'«^;tffi^ hy S'^'-^W^ 

[0 0 3 3] 

hy y^Oi^ffi^ hy 3'^"^<OlS-^^Sr/h§< LT, )§ 
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[HI] *5IM««^lilK©-IIJ6«ai(DS^S:^1-:/ 

10 2] *38M©¥*SJt»«^ffS[|Hl!S©-|ll6«o 

1031 *|g|^<0l8l^S««#S;^W-WlHlKo-»lg 

[041 o>c/mnm^(o-mmm(om^i:^ 
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